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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

2. Claims 1-15,18,21-23,26,27,30-37,40,43-45,48,49,52-65,68,73-75 and 77 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Leddige et al., U.S. Pat. No. 6,587,912 B2 
(previously cited). 

As per claim 1, Leddige et al. (Leddige) shows a first receiver/driver pair coupled to a 
first segment of a first bus the receiver/driver pair configured to receive data on the first segment 
using the receiver and place data on the segment using the driver; a second receiver/driver pair 
coupled to a second segment of the first bus the receiver/driver pair configured to receive data 
on the second segment using the receiver and place data on the segment using the driver; and 
a selector circuit connected to the first and second receiver/driver pairs to selectively operate 
the receiver/driver pairs according to a selection signal such that in a first mode the first 
receiver/driver pair passes data between the first bus segment and an I/O device and bypasses 
the second bus segment and in a second mode the first and second receiver/driver pairs pass 
data between adjacent bus segments and bypass the I/O device (at least in figs. 5 and 6 and the 
accompanying discussion in cols. 5-7, especially col. 7, lines 38-50, wherein the repeater hub 
520 contains the driver/receiver pairs and the selection circuit for passing data between the bus 
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segments 500 and 522 in the second mode claimed by applicant or between one of the 
segments and the memory devices 501 or the bus 521 to which the memory devices are 
coupled which are the I/O device claimed by applicant). Leddige shows all of the elements 
recited in claim 1 . 

As for claim 2, the argument for claim 1 applies. Leddige also shows a selection signal 
operates the selection circuit and when the signal selects the selector circuit the first and 
second receiver/driver pairs operate in the first operating mode (at least in col.8-9 which 
describes that the address/command signals are used by the repeater hub to control the circuit 
in order to either direct data to the next bus segment or to a memory device in the module). 
Leddige shows all of the elements recited in claim 2. 

As for claim 3, the argument for claim 1 applies. Leddige also shows a selection signal 
operates the selection circuit and when the signal does not select the selector circuit the first 
and second receiver/driver pairs operate in the second operating mode (at least in col.8-9 which 
describes that the address/command signals are used by the repeater hub to control the circuit 
in order to either direct data to the next bus segment or to a memory device in the module). 
Leddige shows all of the elements recited in claim 3. 

As for claim 4, the argument for claim 1 applies. Leddige also shows a selection signal 
operates the selection circuit and when the signal selects the selector circuit the second 
receiver/driver pair is deactivated to permit point to point data communication using the first 
receiver/driver pair between the I/O device and another device connected to the first data bus 
(at least in col.8-9 which describes that the address/command signals are used by the repeater 
hub to control the circuit in order to either direct data to the next bus segment or to a memory 
device in the module). Leddige shows all of the elements recited in claim 4. 
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As for claim 5, the argument for claim 1 applies. Leddige also shows that the first and 
second receiver/driver pairs are located on a same integrated circuit as a memory device (as 
above, fig. 5-7 and cols. 5-9). Leddige shows all of the elements recited in claim 5. 

As for claim 6, the argument for claim 1 applies. Leddige also shows that the first and 
second receiver/driver pairs are located on a memory module (fig. 5-7). Leddige shows all of the 
elements recited in claim 6. 

As for claim 7, the argument for claim 1 applies. Leddige also shows that the I/O device 
comprises a memory device (e.g. 501). Leddige shows all of the elements recited in claim 7. 

As for claim 8, the argument for claim 1 applies. Leddige also shows that the I/O device 
comprises a second data bus (e.g. 521). Leddige shows all of the elements recited in claim 8. 

As per claim 9, Leddige shows a first receiver/driver pair coupled to a first segment of a 
first bus the receiver/driver pair configured to receive data on the first segment using the 
receiver and place data on the segment using the driver; a second receiver/driver pair coupled 
to a second segment of the first bus the receiver/driver pair configured to receive data on the 
second segment using the receiver and place data on the segment using the driver; and an 
interface circuit connected to the first and second receiver/driver pairs and a second data bus 
wherein the interface circuit is configured to receive data from the first receiver and selectively 
place the data on the second data bus and receive data on the second data bus and selectively 
place the data on the first data bus (at least in figs. 5 and 6 and the accompanying discussion in 
cols. 5-7, especially col.7, lines 38-50, wherein the repeater hub 520 contains the driver/receiver 
pairs and the selection circuit for passing data between the bus segments 500 and 522 in the 
second mode claimed by applicant or between one of the segments and the memory devices 
501 or the bus 521 to which the memory devices are coupled which are the I/O device claimed 
by applicant). Leddige shows all of the elements recited in claim 9. 
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As for claim 10, the argument for claim 9 applies. Leddige also shows that the interface 
circuit selects data for receipt from the first and second data buses according to a selection 
signal on a command and address bus (col. 7-9). Leddige shows all of the elements recited in 
claim 10. 

As for claim 1 1 , the argument for claim 9 applies. Leddige also shows that the interface 
circuit is configured to receive a selection signal and the interface selectively deactivates the 
second receiver/driver pair according to the selection signal (at least in col. 7-9 which describes 
that the address/command signals are used by the repeater hub to control the circuit in order to 
either direct data to the next bus segment or to a memory device in the module). Leddige shows 
all of the elements recited in claim 11. 

As for claim 12, the argument for claim 1 1 applies. Leddige also shows that the interface 
deactivates the second pair when the selection signal instructs to interface circuit to transfer 
data between the first and second buses (at least in col. 6 which describes that the 
address/command signals are used by the repeater hub to control the circuit in order to either 
direct data to the next bus segment or to a memory device in the module via the second bus 
502). Leddige shows all of the elements recited in claim 12. 

As for claim 13, the argument for claim 1 1 applies. Leddige also shows that the interface 
circuit is connected in a point to point data connection with another device connected to the first 
data bus when the second pair is deactivated (at least in col. 6 which describes that the 
address/command signals are used by the repeater hub to control the circuit in order to either 
direct data to the next bus segment or to a memory device in the module in a point to point 
connection). Leddige shows all of the elements recited in claim 13. 
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As for claim 14, the argument for claim 1 1 applies. Leddige also shows that the selection 
signal is received on a command and address bus (col. 7-9). Leddige shows all of the elements 
recited in claim 14. 

As for claim 15, the argument for claim 9 applies. Leddige also shows that the first pair is 
coupled to the first segment by a first set of I/O pins and the second pair is connected to the 
second segment by a second set of I/O pins (fig.6,510 and 51 1 ). Leddige shows all of the 
elements recited in claim 15. 

As for claim 18, the argument for claim 9 applies. Leddige also shows that the interface 
circuit further comprises at least one or a coder and a decoder that performs at least one of data 
encoding and data decoding conversion between the first and second buses (col. 7-9 which 
describes how the data is transferred between the bus segments of the first bus and the second 
bus in such a way that the data is converted into a usable form by the side which is receiving 
the data). Leddige shows all of the elements recited in claim 18. 

As for claim 21 , the argument for claim 9 applies. Leddige also shows that the second 
bus is connected to at least one memory device (521). Leddige shows all of the elements 
recited in claim 21. 

As for claim 22, the argument for claim 9 applies. Leddige also shows that the first data 
bus is connected to a memory controller (111). Leddige shows all of the elements recited in 
claim 22. 

As for claim 23, the argument for claim 9 applies. Leddige also shows that the first bus is 
connected to a processor (101). Leddige shows all of the elements recited in claim 23. 

As for claim 26, the argument for claim 9 applies. Leddige also shows that the first bus 
transmits digital signals (inherent in the operation of modern computer systems). Leddige shows 
all of the elements recited in claim 26. 
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As for claim 27, the argument for claim 9 applies. Leddige also shows that the first bus 
transmits digital signals (inherent in the operation of modern computer systems). Leddige shows 
all of the elements recited in claim 27. 

As for claim 30, the argument for claim 9 applies. Leddige also shows that the first bus is 
substantially stubless (fig.5, wherein the memory system is a daisy-chained stubless system). 
Leddige shows all of the elements recited in claim 30. 

As per claim 31, Leddige shows at least one memory device (501); and a data transfer 
interface connected to a first data bus (500) and to the at least one memory device by a second 
data bus (521), the interface comprising a first receiver/driver pair coupled to a first segment of 
a first bus the receiver/driver pair configured to receive data on the first segment using the 
receiver and place data on the segment using the driver; a second receiver/driver pair coupled 
to a second segment of the first bus the receiver/driver pair configured to receive data on the 
second segment using the receiver and place data on the segment using the driver; and an 
interface circuit connected to the first and second receiver/driver pairs and a second data bus 
wherein the interface circuit is configured to receive data from the first receiver and selectively 
place the data on the second data bus and receive data on the second data bus and selectively 
place the data on the first data bus (at least in figs. 5 and 6 and the accompanying discussion in 
cols. 5-7, especially col. 7, lines 38-50, wherein the repeater hub 520 contains the driver/receiver 
pairs and the selection circuit for passing data between the bus segments 500 and 522 in the 
second mode claimed by applicant or between one of the segments and the memory devices 
501 or the bus 521 to which the memory devices are coupled which are the I/O device claimed 
by applicant). Leddige shows all of the elements recited in claim 31 . 

As for claim 32, the argument for claim 31 applies. Leddige also shows that the interface 
circuit selects data for transfer between the first and second data buses according to a selection 
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signal on a command and address bus (col. 7-9). Leddige shows all of the elements recited in 
claim 32. 

As for claim 33, the argument for claim 31 applies. Leddige also shows that the interface 
circuit is configured to receive a selection signal and the interface selectively deactivates the 
second receiver/driver pair according to the selection signal (at least in col.7-9 which describes 
that the address/command signals are used by the repeater hub to control the circuit in order to 
either direct data to the next bus segment or to a memory device in the module). Leddige shows 
all of the elements recited in claim 33. 

As for claim 34, the argument for claim 33 applies. Leddige also shows that the interface 
deactivates the second pair when the selection signal instructs to interface circuit to transfer 
data between the first and second buses (at least in col.7-9 which describes that the 
address/command signals are used by the repeater hub to control the circuit in order to either 
direct data to the next bus segment or to a memory device in the module via the second bus 
521). Leddige shows all of the elements recited in claim 34. 

As for claim 35, the argument for claim 33 applies, Leddige also shows that the interface 
circuit is connected in a point to point data connection with another device connected to the first 
data bus when the second pair is deactivated (at least in col.7-9 which describes that the 
address/command signals are used by the repeater hub to control the circuit in order to either 
direct data to the next bus segment or to a memory device in the module in a point to point 
connection). Leddige shows all of the elements recited in claim 35. 

As for claim 36, the argument for claim 33 applies. Leddige also shows that the selection 
signal is received on a command and address bus (col.7-9). Leddige shows all of the elements 
recited in claim 36. 
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As for claim 37, the argument for claim 31 applies. Leddige also shows that the first pair 
is coupled to the first segment by a first set of I/O pins and the second pair is connected to the 
second segment by a second set of I/O pins (fig.6,510 and 51 1). Leddige shows all of the 
elements recited in claim 37. 

As for claim 40, the argument for claim 31 applies. Leddige also shows that the interface 
circuit further comprises at least one or a coder and a decoder that performs at least one of data 
encoding and data decoding conversion between the first and second buses (col. 7-9 which 
describes how the data is transferred between the bus segments of the first bus and the second 
bus in such a way that the data is converted into a usable form by the side which is receiving 
the data). Leddige shows all of the elements recited in claim 40. 

As for claim 43, the argument for claim 31 applies. Leddige also shows that the second 
bus is connected to at least one memory device (501). Leddige shows all of the elements 
recited in claim 43. 

As for claim 44, the argument for claim 31 applies. Leddige also shows that the first data 
bus is connected to a memory controller (111). Leddige shows all of the elements recited in 
claim 44. 

As for claim 45, the argument for claim 31 applies. Leddige also shows that the first bus 
is connected to a processor (101). Leddige shows all of the elements recited in claim 45. 

As for claim 48, the argument for claim 31 applies. Leddige also shows that the first bus 
transmits digital signals (inherent in the operation of modern computer systems). Leddige shows 
all of the elements recited in claim 48. 

As for claim 49, the argument for claim 31 applies. Leddige also shows that the first bus 
transmits digital signals (inherent in the operation of modern computer systems). Leddige shows 
all of the elements recited in claim 49. 
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As for claim 52, the argument for claim 31 applies. Leddige also shows that the first bus 
is substantially stubless (fig. 5, wherein the memory system is a daisy-chained stubless system). 
Leddige shows all of the elements recited in claim 52. 

As per claim 53, Leddige shows a first bus having first and second segments (500,522); 
a controller connected to place data on and receive data from the first bus (1 1 1); a processor 
coupled to the controller (101); and a data transfer interface comprising a first receiver/driver 
pair coupled to a first segment of a first bus the receiver/driver pair configured to receive data on 
the first segment using the receiver and place data on the segment using the driver; a second 
receiver/driver pair coupled to a second segment of the first bus the receiver/driver pair 
configured to receive data on the second segment using the receiver and place data on the 
segment using the driver; and an interface circuit connected to the first and second 
receiver/driver pairs and a second data bus wherein the interface circuit is configured to receive 
data from the first receiver and selectively place the data on the second data bus and receive 
data on the second data bus and selectively place the data on the first data bus (at least in 
figs.5 and 6 and the accompanying discussion in cols. 5-7, especially col. 7, lines 38-50, wherein 
the repeater hub 520 contains the driver/receiver pairs and the selection circuit for passing data 
between the bus segments 500 and 522 in the second mode claimed by applicant or between 
one of the segments and the memory devices 501 or the bus 521 to which the memory devices 
are coupled which are the I/O device claimed by applicant). Leddige shows all of the elements 
recited in claim 53. 

As per claim 54, Leddige shows a processor (101); at least on memory subsystem 
connected to the processor (as in fig. 1 ,1 13); and a bus (500) coupled to each of a controller and 
at least one memory subsystem interface circuit whereby the interface circuit (520) couples at 
least one memory device (501) to said bus (500), the interface comprising a circuit for receiving 
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data from the bus and converting it to data which can be processed by the memory device and 
for receiving data from the memory device and converting it to data which can be transmitted on 
the bus (cols. 5-9); and wherein the at least one memory subsystem interface circuit includes 
first and second receiver/driver pairs connected to the first and second segments of the bus (in 
the repeater hub 520 as noted previously). Leddige shows all of the elements recited in claim 
54. 

As for claim 55, the argument for claim 54 applies. Leddige also shows that the 
controller resides on the same circuit board as the processor (cols. 5-7). Leddige shows all of 
the elements recited in claim 55. 

As for claim 56, the argument for claim 54 applies. Leddige also shows that the 
controller is integrated into the processor (cols. 5-7). Leddige shows all of the elements recited 
in claim 56. 

As per claim 57, Leddige shows receiving data at first and second receivers coupled to 
first and second segments of a first data bus; and driving data using first and second drivers 
coupled to the first and second segments according to a selection signal such that in a first 
mode a first receiver/driver pair passes signals between the first segment and an I/O device, 
and in a second mode the receiver/driver pairs pass signals between their bus segments and 
bypass the I/O device (at least in figs.5 and 6 and the accompanying discussion in cols. 5-7, 
especially col.7, lines 38-50, wherein the repeater hub 520 contains the driver/receiver pairs and 
the selection circuit for passing data between the bus segments 500 and 522 in the second 
mode claimed by applicant or between one of the segments and the memory devices 501 or the 
bus 521 to which the memory devices are coupled which are the I/O device claimed by 
applicant). Leddig shows all of the steps recited in claim 57. 
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As for claim 58, the argument for claim 57 applies. Leddige also shows that the I/O 
device comprises a memory device (501). Leddige shows all of the steps recited in claim 58. 

As for claim 59, the argument for claim 57 applies. Leddige also shows that the I/O 
device comprises a second data bus (521). Leddige shows all of the steps recited in claim 59. 

As per claim 60, Leddige shows connecting an interface circuit (520) having first and 
second receiver/driver pairs to first and second segments of a first data bus (500,522) that 
operates at a first data rate; connecting the interface circuit to a second data bus (521 ) that 
operates at a second data rate; receiving and transmitting data on the first bus using the 
receiver/driver pairs; receiving and transmitting data on the second bus; selectively placing data 
received from the first bus segment on the second bus segment; selectively placing data 
received from the second bus segment on the first bus segment; and selectively converting data 
received from one of the first or second data buses for use on the other bus (as noted above in 
cols. 7-9, wherein the data can be sent to and from the bus segments or converted for use by 
the memory devices 501). Leddige shows all of the steps recited in claim 60. 

As for claim 61 , the argument for claim 60 applies. Leddige also shows that the selective 
conversion is performed according to a selection signal (cols. 7-9, the commands and 
addresses provided on the command and address bus are used by the repeater hub to control 
the interface and select how the data should be routed). Leddige shows all of the steps recited 
in claim 61. 

As for claim 62, the argument for claim 61 applies. Leddige also shows that the 
conversion is performed when the interface circuit is selected for operation by the select signal 
(cols. 7-9, the commands and addresses provided on the command and address bus are used 
to control the interface and select how the data should be routed). Leddige shows all of the 
steps recited in claim 62. 



Application Number: 09/804,224 1 3 

Art Unit: 2111 

As for claim 63, the argument for claim 61 applies. Leddige also shows that the 
conversion is not performed when the interface circuit is not selected for operation by the select 
signal (cols. 7-9, the commands and addresses provided on the command and address bus are 
used to control the interface and select how the data should be routed). Leddige shows all of the 
steps recited in claim 63. 

As for claim 64, the argument for claim 61 applies. Leddige also shows that the second 
receiver/driver pair is deactivated when the interface circuit is selected for operation by the 
selection signal (cols. 7-9, the commands and addresses provided on the command and 
address bus are used by the repeater hub to control the interface and select how the data 
should be routed, and the data are not routed to the other bus segments when they are to be 
sent to the memory devices on the memory module). Leddige shows all of the steps recited in 
claim 64. 

As for claim 65, the argument for claim 61 applies. Leddige also shows that when the 
interface circuit is not selected for operation by the signal, data on the first segment is passed to 
the second segment and data on the second segment is passed to the first segment (cols. 7-9, 
the commands and addresses provided on the command and address bus are used by the 
repeater hub to control the interface and select how the data should be routed, and the data are 
routed between the bus segments when they are not to be sent to the memory devices on the 
memory module). Leddige shows all of the steps recited in claim 65. 

As for claim 68, the argument for claim 60 applies. Leddige also shows converting data 
between a first encoding on the first bus and a second encoding on the second bus (cols. 6-7). 
Leddige shows all of the steps recited in claim 68. 

As for claim 73, the argument for claim 60 applies. Leddige also shows that devices of a 
first technology communicate with the interface circuit using the first bus and devices of a 
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second technology communicate with the interface using the second bus (figs. 5-7). Leddige 
shows all of the steps recited in claim 73. 

As for claim 74, the argument for claim 73 applies. Leddige also shows that the devices 
of the first technology include at least one processor (101 ). Leddige shows all of the steps 
recited in claim 74. 

As for claim 75, the argument for claim 73 applies. Leddige also shows that the devices 
of the second technology include at least one memory device (501). Leddige shows all of the 
steps recited in claim 75. 

As for claim 77, the argument for claim 60 applies. Leddige also shows that the first bus 
is substantially stubless (fig. 5, wherein the memory system is a daisy-chained stubless system). 
Leddige shows all of the steps recited in claim 77. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 



Application Number: 09/804,224 15 
Art Unit: 21 1 1 

invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 28, and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Leddige in view of Official Notice. 

As for claims 28 and 50, the arguments above for claims 9 and 31 , respectively apply. 
Leddige does not specifically show the use of radio frequency (RF) signals to transmit data on 
the first bus. However, Official Notice is taken that the use of RF signals to transmit data is very 
well known in the art. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to communicate data using RF signals as is well known in the system of Leddige 
in order to eliminate wire lines and allow for operation over a distance or to reduce wiring costs. 

6. Claims 16,17,19,20,24,25,38,39,41,42,46,47,66,67 and 69-72 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Leddige in view of Halbert et al., U.S. Pat. No. 
6,625,687 B1 (previously applied). 

As for claims 16 and 17, the argument for claim 9 applies. Leddige does not specifically 
show that the interface circuit further comprises at least one multiplexer and a demultiplexer that 
perform a data rate conversion between the first and second buses. However, Halbert shows 
that the interface circuit further comprises at least one multiplexer and a demultiplexer that 
perform a data rate conversion between the first and second buses (fig. 5, 540). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use an interface 
circuit including at least one multiplexer and a demultiplexer that perform a data rate conversion 
between the first and second buses as shown by Halbert in the repeater hub of Leddige in order 
to make the hub compatible with memory devices with differing data rates. 
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As for claim 19, the argument for claim 9 applies. Leddige does not show a voltage 
converter that performs voltage level conversion between the buses. Halbert also shows a 
voltage converter that performs voltage level conversion between the buses (530). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use a voltage 
converter as shown by Halbert in the repeater hub of Leddige in order to perform voltage 
translation between devices operating at different voltages and make the repeater usable with a 
variety of memory types. 

As for claim 20, the argument for claim 9 applies. Leddige does not show that the first 
bus includes a first number of data paths and the second bus includes a second number of 
paths and the first number is less than the second number. Halbert also shows that the first bus 
includes a first number of data paths and the second bus includes a second number of paths 
and the first number is less than the second number (col. 7, line 42 - col. 8, line 13). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use that the 
first bus includes a first number of data paths and the second bus includes a second number of 
paths and the first number is less than the second number as shown by Halbert in the repeater 
hub of Leddige in order to reduce the number of connections. 

As for claim 24, the argument for claim 9 applies. Leddige does not specifically show 
that the buses operate at different rates. Halbert also shows that the first bus operates at a first 
rate faster than a second rate at which the second bus operates (cols. 6-8). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use an interface circuit 
that performs a data rate conversion between the first and second buses as shown by Halbert in 
the repeater hub of Leddige in order to make the hub compatible with memory devices with 
differing data rates. 



Application Number: 09/804,224 17 
Art Unit: 2111 

As for claim 25, the argument for claim 9 applies. Leddige does not specifically show 
that the buses operate at different voltage levels. Halbert also shows that the first bus operates 
at a voltage level less than a second voltage level at which the second bus operates (cols. 6-7). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use 
buses operating at different voltages as shown by Halbert in the repeater hub of Leddige in 
order to be able to use devices operating at different voltages and make the repeater usable 
with a variety of memory types. 

As for claims 38 and 39, the argument for claim 31 applies. Leddige does not specifically 
show that the interface circuit further comprises at least one multiplexer and a demultiplexer that 
perform a data rate conversion between the first and second buses. However, Halbert shows 
that the interface circuit further comprises at least one multiplexer and a demultiplexer that 
perform a data rate conversion between the first and second buses (fig. 5, 540). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use an interface 
circuit including at least one multiplexer and a demultiplexer that perform a data rate conversion 
between the first and second buses as shown by Halbert in the repeater hub of Leddige in order 
to make the hub compatible with memory devices with differing data rates. 

As for claim 41 , the argument for claim 31 applies. Leddige does not show a voltage 
converter that performs voltage level conversion between the buses. Halbert also shows a 
voltage converter that performs voltage level conversion between the buses (530). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use a voltage 
converter as shown by Halbert in the repeater hub of Leddige in order to perform voltage 
translation between devices operating at different voltages and make the repeater usable with a 
variety of memory types. 
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As for claim 42, the argument for claim 31 applies. Leddige does not show that the first 
bus includes a first number of data paths and the second bus includes a second number of 
paths and the first number is less than the second number. Halbert also shows that the first bus 
includes a first number of data paths and the second bus includes a second number of paths 
and the first number is less than the second number (col.7, line 42 - col. 8, line 13). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use that the 
first bus includes a first number of data paths and the second bus includes a second number of 
paths and the first number is less than the second number as shown by Halbert in the repeater 
hub of Leddige in order to reduce the number of connections. 

As for claim 46, the argument for claim 31 applies. Leddige does not specifically show 
that the buses operate at different rates. Halbert also shows that the first bus operates at a first 
rate faster than a second rate at which the second bus operates (cols. 6-8). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use an interface circuit 
that performs a data rate conversion between the first and second buses as shown by Halbert in 
the repeater hub of Leddige in order to make the hub compatible with memory devices with 
differing data rates. 

As for claim 47, the argument for claim 31 applies. Leddige does not specifically show 
that the buses operate at different voltage levels. Halbert also shows that the first bus operates 
at a voltage level less than a second voltage level at which the second bus operates (cols. 6-7). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use 
buses operating at different voltages as shown by Halbert in the repeater hub of Leddige in 
order to be able to use devices operating at different voltages and make the repeater usable 
with a variety of memory types. 
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As for claim 66, the argument for claim 60 applies. Leddige does not specifically show 
that the first data rate is faster than the second. Halbert also shows that the first data rate is 
faster than the second (cols. 6-7). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to use an interface circuit that performs a data rate conversion 
between the first and second buses as shown by Halbert in the repeater hub of Leddige in order 
to make the hub compatible with memory devices with differing data rates. 

As for claim 67, the argument for claim 60 applies. Leddige does not specifically show 
converting data between the data rate of the first bus and the data rate of the second bus. 
Halbert also shows converting data between the data rate of the first bus and the data rate of 
the second bus (cols. 6-7). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to use an interface circuit that performs a data rate conversion between the 
first and second buses as shown by Halbert in the repeater hub of Leddige in order to make the 
hub compatible with memory devices with differing data rates. 

As for claim 69, the argument for claim 60 applies. Leddige does not specifically show 
converting data between a first voltage level on the first bus and a second voltage level on the 
second bus. Halbert also shows converting data between a first voltage level on the first bus 
and a second voltage level on the second bus (cols. 5-7, voltage translator 530). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use buses operating 
at different voltages as shown by Halbert in the repeater hub of Leddige in order to be able to 
use devices operating at different voltages and make the repeater usable with a variety of 
memory types. 

As for claim 70, the argument for claim 69 applies. Halbert also shows that the first 
voltage is less than the second voltage (cols. 5-7, voltage translator 530). 
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As for claim 71 , the argument for claim 60 applies. Leddige does not specifically show 
that the first data bus uses a first width different from the width of the second bus. Halbert also 
shows that the first data bus uses a first width different from the width of the second bus (cols. 
5-7, mux/demux 540). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to use that the first bus includes a first number of data paths and the second bus 
includes a second number of paths and the first number is less than the second number as 
shown by Halbert in the repeater hub of Leddige in order to reduce the number of connections. 

As for claim 72, the argument for claim 71 applies. Halbert also shows that the first width 
is less than the second width (cols. 5-7, mux/demux 540). 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-28,30-50,52-75, and 77 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Glenn A. Auve whose telephone number is (703) 305-9638. The 
examiner can normally be reached on M-Th 8:00 AM-5:30 PM, every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Rinehart can be reached on (703) 305-4815. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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